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Fnite Elenent Smulation of Thermal Conductivity Based on
M icrostructural Images of Thermal Barr ier Coatings

SHEN Wei, FAN Qun-bo, WANG Fu-chi, MA Zhuang
(School of M aterial Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: U sing his pgper presents amethod t generate the finite elenent grid model based on digital
image processing theory and finite elanent mesh generation principle The proposed method is used ©
model temperature distribution of themal barrier coating (TBC) with the aid of finite elenment program.
Take Z10O, TBC as an exanple firstly, trander the microstructural image of ZiIO, TBC o digital data;
then a finite elanent grid model according o the digital data is generated by thresholding segmentation;
finally, on the basis of the established finite element grid model, the classic Fourier’s equation is
employed to campute the effective themal conductivity Further numerical smulation results shov that
the effective themal conductivity in the gray direction is lover than that in the transverse direction The
effective themal conductivity of TBC is affected by porosity and shgpesof the pores significantly.
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Fig.2 Two parts of image Fig.3  The finite element grid model
by gray thresholding division of ZrO, TBC (125 x100)
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